cmn. of the tip.
Before arteriography, most patients received 100 ing. each of pentobarbital (Nembutal) and meperidine (Demerol). Two per cent procaine was used for local anesthesia at the puncture site. The Seldinger needle was inserted into the comnmon femoral artery, just proxiinal to its deep and superficial branches, at an angle of about 300. Following arterial puncture, the longer, inner needle was removed, and the guide wire was passed into the femoral artery and advanced at least IS inches. When its position had been deternmined by fluoroscopy to be appropriate, the outer needle was removed from the femoral artery and the catheter was introduced by passing it over the guide wire. Under fluoroscopic observation, the catheter was advanced while the wire was very slowly withdrawn. By +ations. In our experience, a rapid film changer las also been found to give radiographs of insuffiient parenchymal detail.
Results

I.bnormalities of the Renal Arterial System
Oue-hundred tlhree consecutive renal arte--iograms were performed in 100 hypertensive patients; duplicate studies were performed Ln three of these. Fifty-eight of the patients were male alLd 42 feimale. They raniged in age rrom 17 to 69 years but more than half were between 40 and 60 years of age (table 1) . Eight patients had solitary kidneys.
A total of 239 renal arteries were demonstrated by arteriography and of these 202 (84 per centt) were catheterized. Multiple renal arteries supplied 42 kidnieys. Abnornmalities of the arterial system were found in remainder could not be catheterized because some accessory arteries were too small to admit a catheter, orificial lesions occasionally obstructed the arterial lumen, or manipulation of the catheter was limited by marked tortuosity of the aorta and iliac arteries.
Percutaneous femoral artery catheterization was unsuccessful in two patients. In one, a 63-year-old man, the femoral artery was punetured and the guide wire was introduced into the aorta, but the catheter would not pass into the femoral artery. In the second patient, an 8-year-old girl, femoral artery puncture was unsuccessful and catheteriza- Circulation, Volume XXVIII, December 1963 4MEANEY, DUSTAAN Figure 9 On the left the late arterial phase demonstrates the arceuate arteries which locate the innier border of the renal cortex. The cortical width is easily seen and is in sharp contrast to the arteriogram on the right, which shows extreme narrowing of the renal cortex in a patient wtith chronic glomer.alonephritis. The arcuate arteries lie just beneath the surface of the kidney.
Selective renal arteriography adds nmany advantages. One of these is ability to opacify only the renal artery, eliminating the confusion contributed by overlying extrarenal arteries, especially the superior mesenteric aiid splenic. Another is improvemenit in demonstrating orificial lesions when the origin of the renal artery is iiot on the lateral aspect of the aorta. Wheni the orifice is anterior or posterior, injection of contrast muaterial into the aorta can obscure it ( fig. 10) . To visualize the origin, the catheter tip is placed just barely within the renal artery. When the injection is made, nledium refluxes into the aorta, outlining the orifice but not obscuringfo it. If this injection fails to visualize the arterial origin satisfactorily, another radiograph can be made after repositioning the patient. Selective catheterization also permits detailed visualization of the parenchv- Although percutaneous femoral catheterization is the usual approach to selective renal arteriography, it cannliot be used in the patien:t witl severe occlusive aorto-iliae disease.
In our experience with hypertensive patieints such severe disease is infrequent but, when it is encountered, renal arteriography is performed either by translumbar injection or passing the catheter into the aorta fromri a braehial arteriotomv.
The incidence of 52 per cent of renal arterial disease in this group of 100 hypertensive patients is higher than that previously reported from this institution. In 19597 and again in 19618 28 per cent of patients in whom tranislumbar arteriograms were done were reported to have arterial stenosis. This differenee in incidence is not due to a more careful patient selection, since arteriography was performed in all of a small group of patients regardless of presence or absence of signs suggestive of renal arterial stelnosis. Fifty-two patients were found to have disease of renal arteries or their branches. Eleven or 21 per cent of these patients, had lesions of nmain arterial trunks. Thirty ( 58 per cent) had disease of primary branches either alone or in combination with main renal arterial lesions. Aneurysms of primary arterial branches were found in five patients, and avascular segments of renal parenchyma in four. The frequeney of primary branch arterial disease was greater in this group of patients than in others previously reported. This difference may be due to improved visualization of the renal arterial system obtained with selective arteriography.
